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CODES, SPECIFICATIONS, and STANDARDS

1. Building Codes:

- specify minimum design loads

- provide detailed design rules for steel, concrete, etc
(by reference)

- provide building height limitations, fire protection
requirements, and similar requirements

- purpose is to protect public safety
- usually legal documents

Theory of Reinforced Concrete and Lab I. Spring 2008
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CODES, SPECIFICATIONS, and STANDARDS

1. Building Codes: (cont.)

Examples
- Uniform Building Code (west-coast)
- National Building Code (mid-west, central, east-coast)
- Standard Building Code

- State (e.qg. California) and Major City Codes(e.g. Chicago,
New York, Los Angeles)

* Korean Society of Civil Engineers (KSCE) - =2 WA A 7|&
* Architectural Institute of Korea (AIK) - A= & A A 7| =(KBC)

Theory of Reinforced Concrete and Lab I. Spring 2008
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CODES, SPECIFICATIONS, and STANDARDS

2. Specifications:

design guidelines and recommendations published by
recognized engineering societies

Examples

- American Institute of Steel Construction (AISC) — Steel
Buildings — LRFD

- American Concrete Institute (ACI) — Concrete Building

- American Association of State Highway and Transportation
Officials (AASHTO) — Highway Bridges

Theory of Reinforced Concrete and Lab I. Spring 2008
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CODES, SPECIFICATIONS, and STANDARDS

2. Specifications: (cont.)
specifications are notlegal documents, but are usually
referenced in building codes.

* Korea Concrete Institute (KCI) - 23 2| ERX XA 7|F
* Korean Society of Steel Construction (KSSC) - XA HAH 7|&=
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CODES, SPECIFICATIONS, and STANDARDS

3. Standards:

provide material classification and testing requirements,
and specify loads

Examples
- American Society for Testing and Materials (ASTM)
e chemical and mechanical requirements of steel
e testing methods of concrete, etc

- American Society of Civil Engineers (ASCE)
e specifies minimum loads for buildings and other structures

Theory of Reinforced Concrete and Lab I. Spring 2008
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CODES, SPECIFICATIONS, and STANDARDS
3. Standards:

Standards are not legal documents, but are referenced in
building and other structures.

* Korean Standards (KS)
KS D: steel
KS F: civil/architecture
KS L: ceramic

Theory of Reinforced Concrete and Lab I. Spring 2008
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CODES, SPECIFICATIONS, and STANDARDS

COMMENTS

- There are considerable overlap between building codes
specifications and standards.

- Codes, Specifications and Standards do not cover every
situation (only routine stuff)

- Judgment and Experience is still needed!!!

Theory of Reinforced Concrete and Lab I. Spring 2008
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KOREAN SPECIFICATION for CONCRETE
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2007 2IAB|ERAXMAI|E 2k HA

=1 ACI 318-05 5! Eurocode 50| x|A EA|7|= HIYE
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DESIGN OBJECTIVE and GENERAL APPROACH

ODbjective

A Structure must be able to resist the load effects with
an “appropriate” margin of safety against “failure”.

Failure is defined as that condition at which structure

PV oS Yol o LR E § La LA SN Sm SN

cease to IUIIIII its IIILEIIUEU PUlrposc.
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DESIGN OBJECTIVE and GENERAL APPROACH

ODbjective (cont.)
Jo satisfy this objective the structure must be:

Safety Fracture or buckling of reinforcing bars,
crushing of the concrete must be avoided under

o~ S~ Lan IAA o~ —

Service IUCIU

Functional Deflection, vibration, water tightness, noise
must be controlled.

Theory of Reinforced Concrete and Lab I. Spring 2008
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ODbjective (cont.)
- Safety

Member action < Strength provided
(M. V. P)

- Functional

Deformations, vibrations < Limits
under service loads

Note: This concept (approach) applies not only to
concrete structures, but to steel, wood, masonry and

other structures

Theory of Reinforced Concrete and Lab I. Spring 2008
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DESIGN of REINFORCED CONCRETE

A large number of parameters have to be dealt with in
proportioning a reinforced concrete element. This
includes:

- width

- depth

- amount of reinforcement
- steel strain

- concrete strain

- etc.

Theory of Reinforced Concrete and Lab I. Spring 2008



Intrnd uc 'I-
] uu il

NN
1101 U Ul 1

DESIGN of REINFORCED CONCRETE

Design Procedure

1. 7rial and adjustment are necessary in the choice of
concrete sections to meet the design requirements.

2. Such an array of parameters should be considered,
because of the fact that RC is often a site-constructed
composite, in contrast to the steel structures of which
beam and column sections are fabricated in standard.

Theory of Reinforced Concrete and Lab I. Spring 2008
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DESIGN of REINFORCED CONCRETE (cont.)

3. A trial section has to be selected for each critical
location in a structural system.

4. The trial section has to be analyzed to determine if
its nominal resistance is adequate to carry the applied
factored load.

5. Since more than one trial is often necessary to
arrive at the required section.

Theory of Reinforced Concrete and Lab I. Spring 2008
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DESIGN of REINFORCED CONCRETE (cont.)

6. The trial-and-adjustment procedures for the choice
of a concrete section leads to the convergence of
analysis and design.

/. Hence, EVERY DESIGN IS ANALYSIS ONCE A TRIAL
SECTION IS SELECTED.

Theory of Reinforced Concrete and Lab I. Spring 2008
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DESIGN PHILOSOPHIES used in RC

I. Working Stress Design - WSD or ASD
- traditional approach until the 1960s.
- rarely used in practice today

II. Ultimate Strength Design - USD or LSD or LRFD
- first published in the 1956 ACI spec.
- current state of practice

Difference: How the “"margin of safety” is incorporated in
design. The both, however, provide comparable design in
terms of structural safety and serviceability.

Theory of Reinforced Concrete and Lab I. Spring 2008
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DESIGN PHILOSOPHIES used in RC

Safety Marqin S N
S @
Q: Loads o
S: Strength )
M=5-Q )

Pe.iure = Probability of [M<0]
(shaded area in (C))
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DESIGN PHILOSOPHIES used in RC

Ultimate Strength Design -USD
Definition
- Load: structure is analyzed using factored load, i.e.,
“service loads” (code specified loads) multiplied by
load factor
- Strength: member strength is expressed in terms of
the nominal strength multiplied by a resistance factor

Theory of Reinforced Concrete and Lab I. Spring 2008
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DESIGN PHILOSOPHIES used in RC

Ultimate Strength Design -USD

Requirement
ZyiQi S ¢Sn
O, = load effect or member actions under S.L.
7; = load factor
S = nominal strength
¢ = resistance factor (strength reduction factor)
> implies various load combinations

Theory of Reinforced Concrete and Lab I. Spring 2008
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DESIGN PHILOSOPHIES used in RC

Required Strength 79;
Load factor 7 accounts for uncertainties in
1) the magnitude of the calculated load
2) the manner in which different load types are Iiker

l llﬂl“
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3) the assumptions in the modeling and analysis of the
structure

depends on the load type and load combination
& specified by standards and codes

Theory of Reinforced Concrete and Lab I. Spring 2008



1. Introduction

SAFETY PROVISIONS of KCI CODE

Design strength > Required Strength

¢S >U
In specific terms for a member subjected to moment, shear, and
axial load.

oM =M,

¢S, > S,

¢P, > P,

Theory of Reinforced Concrete and Lab I. Spring 2008
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SAFETY PROVISIONS of KC1 CODE

Factored Load Combinations (KCI 3.3.2)

The required strength Uis calculated by applying load factors to

the respective service load:
Dead load D
Live load L
Wind load 74
Snow load S
Rain load R
Earthguake load E
Fluid pressure F
H
I
-

Earth Pressure
Impact allowance
Environmental effects

Theory of Reinforced Concrete and Lab I. Spring 2008
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SAFETY PROVISIONS of KCI CODE
Factored Load Combinations (KCI 3.3.2)

KCI-2003 KCI-2007
U= 1.4D+1.7L U= 1.4(D+F+H,)
U=0.75(1.4D+1.7[+1.7 W) U= 1.2(D+F+T)+1.6(L+a,H+H,)
U=09D+1.3W +0.5(L, EE& SE= R)
U= 0.75(1.4D+1.7[+1.8F) U= 1.2D+1.6(L, FE= SELE R)
U= 0.9D+1.4F +(1.0L EE= 0.65W/)
U= 1.4D+1.7.+1.8H

U= 1.2D+1.3W4+1.0(+0.5(L, £= SE= R)
U= 0.9D+1.8H
U= 1.4D+1.7[+1.5F U= 1.2D+1.0F+1.0/+0.25
U= 0.9D+1.5F U= 0.90+1.3W+1.6(a,H+Hp)
U= 0.75(1.4D+1.7[+1.57) U= 0.90+1.0F+1.6(a,H+H,)
U= 140eST U= 1.2(D+F+T)+1.6(L+ a,H)+ 0.8H
+ + a,H )+
X = 1.4(1.1)D+1.7L +0.5(L,FEF= SEE= R) g !
= 1.54D+1.7L r

Theory of Reinforced Concrete and Lab I. Spring 2008
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Strength Reduction Factor

Condition KCI-2007 AC’?%I9OA3{>33|X Condition KCI-2003 ACI - 99
Tension controlled 0.90 Flexure/Tension
Compression Compression
controlled section /Flexure-Comp.
-spiral 0.70 0.70 -spiral 0.75 0.75
-the others 0.65 0.65 -the others 0.70 0.70
Shear and Torsion 0.75 0.75 Shear and Torsion 0.80 0.85
Bearing 0.65 0.65 Bearing 0.70 0.70
Plain concrete 0.55 0.55 Plain concrete 0.65 0.65
Post-tensioned
Anchorage zone 0.85 0.85
Strut-tie model 0.75 0.75
Pre-tensioned 0.75~0.90 0.75~0.90

Theory of Reinforced Concrete and Lab I. Spring 2008
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SAFETY PROVISIONS of KCI CODE
Strength Reduction Factor (KCI 3.3.3)

Compression Transition Tension
controlled zone controlled
< > >«
@ = 0.85
Spiral ,-
Jtas - @=0.70 + (&- 0.002) 0.85
©=070 bovoomens .~/ Other - @ = 0.65 + (&- 0.002) 200/3
@ = 0.65
& = 0.002 & = 0.005

Theory of Reinforced Concrete and Lab I. Spring 2008
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